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HEEZLNTWVWSY, ZOFATEICHEALT
K ERBBICODA A =Y v FFI L LTHER
TOIRABZENTHRTNED,

TR ML D BEARREE T B MR O, (O
WEOAKEZETLOTHI 11 b LT, K
M Zh 288352 L3R TH v 2L
CEBEB3EAV. o Toh IR IZREE
T2 LRAFEOEHTHY, BEFZBWTY,
EAERE 2 DDA A — 2 v 7 RFIBRER SR TY
5. ZhbERUT D LEETMEEEGE LT
i AR L patEtp & LT AR L 5
5. fiER—EOEY v F 7T ARA], UTc B
BILEMETH Y, Zh b ORKIASHE 2 OMFRE
EMLICER S h, afioBkiicERTthd
LIXBEICHRE LY. #EF 1 K, ¥Rb &p—if
OKFEETH 2, FREMCE, ZhboWE

* RKEFEBA R
** HKEFHE=NF
e RKEFEAR R T R
ZfH:SI14E5A8H
TR AS < 5148 6 A23F
BIRGER S « AR AR R X B2 ) | AT 53 (F606)
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BELICHBENIZBITTS DT, ZOEEAR—
ZiFEDLOTREL, > TREEROBESNE
43 i MR GEHE AT D, 2 < TR AL
FERE T X RMEGE LT hsz tick
. LA LAaRbBEEAEA TS “K, Rb
BEF vz XX -BHERETH Y, A A=Y
VIIBLTR Y v F R ¥ v +— R 3R
MEBEE L v FHIATBRUETHY?Y,
o TEOFEREMETRY. Zh b oI
RT OT] % v =T 135KeV, 167KeV KU
IRI%AE 2 He Icfi3kd 2 69~83KeV DX Hid b
nY, MESETAAX—Fay -2 &EEL
TV FHRAT A A=V ITBRRETHY, £
OFEFREEEL 5. Lo RN 73R & b
Bk <, o THREEKOH THLAFLEZEXDL
ha., SEHRLIE—FTFTA Y b— 7RI
DIELIC X Y AR OEERER OS2 HOT,
FOVVFHARATITEBUHA A=Y v T ORER
ZOWTHE L, Mx TAAIKR X 50 MKEE
ELOFREHEIC DWW TETFORMN 2T 272D T
2 R

L EHRUAEE

HR BRS04 X v ERISI4EIZ U ichid T
HARBH RIFBC Oy v F 77 74 2K
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Table 1
Case Sex/Age Clinical ECG Scintigraphy MBF/CO (%)
no. Diagnosis —after exercise
1 F/21 HCM Rs, V1-3 Septal 6.9
hypertrophy
2 M/56 MI Ant-Sept MI Ant-Sept MI 3.6
IHD
3 F/20 HCM ST|, T|, V4 normal 4.0
4 M/56 CHF Ant-Sept-Inf Inf MI 5.4
CCM? MI
5 M/68 HYT ST| V5-6 normal 5.5—-4.8
IHD LVH
6 M/52 PAT normal normal 4.1-4.3
7 M/61 MI Inf-Lat MI Inf-Post MI 4.5
IHD
8 F/75 HYT normal normal 5.3
9 M/42 IHD? ST, 11 noarml 4.2
10 M/20 T/F RVH RVH 4.0
11 M/50 VT normal normal 43553
12 M/54 MI Ant-Sept MI Sept-Inf MI 3.1-4.8
IHD
13 F/59 MI Inf MI Inf MI 4.2—3.7
14 M/81 MI Ant-Sept MI Ant-Sept MI 4.4
15 F/48 IHD ST| ¢ Ex. normal 3.5
16 M/41 MI Post. MI Post MI 3.1
IHD
17 F/30 HCM Q. T}, aVf Base 5.6
V4-6 hypertrophy
18 F/62 SSS normal normal 3.8-4.5
19 F/62 MI Ant-Sept-Inf Ant-Inf MI 3.6
MI
20 F/75 BA normal normal 5.1
21 F/62 MI Ant-Sept-Inf Inf MI 3.6
IHD MI
22 M/59 MI Ant-Sept MI Inf MI
CHF

HCM=Hypertrophic Cardiomyopathy, MI=Myocardial Infarction, CHF=Congestive Heart Failure,
CCM = Congestive Cardiomyopathy, IHD=Ischemic Heart Disease, PAT=Paroxysmal Atrial Tachy-
cardia, HYT=Hypertension, T/F=Tetralogy of Fallot, VT=Ventricular Tachycardia, SSS=Sick

Sinus Syndrome, BA=Bronchial Asthma

HEE MD OBEFEEZE T2 L0994, ZT05H
BIERMERZRTE0050ThH 5. Mx TR
SEEZF LLEREREES b0 24, 5 oAl
FHIE (CCM) DEEWT ¥ v 525 L LGSR
Shviz 1B GEF 4) 0Ff 12 4l % i DR B
(IHD) & L7z, JERELLFHE (HCM) o 3 filR Ut
77ue—(T/F) o1 flzRERLOFE Lz, BE
WIEDNEEY, TEAR, BMEE, [&HEE

I CTEEPRFERE LR T DATHRE O RE 1D b h
Bokb D 6 FlEIEFE (normal) & L. &
BEFlc>WTARDLER 2TV, 446 CEF
1,2,3 RO 13) i oW CERBIIRESR 21772V,
36 GERI L, 3, 17) @ ERELLHE 22V T i
UCG RUELY F—F VTN 2 8 LTz,
201T] ) 1.5~2.0mCi O 2ml & HERE v
20ml DABYAREAT 75 v 2 LT AREIAK
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— T 2L L THE L, BE#OFKLiE i Searle
Radiographics Pho-Gamma HP |z # ( 3 — ¥
YAy A= BEEL, K3NMEELZ. i
S (3 AL (IR TE O BRBRE 2 AT 5 ) & D At A
SERICHIFNICINE 2 (RIBIEL TIT 7 - 7. i8R
3 Direct Store Playback System ¢ VTR rjz—
7= ANk L, @ 5z Scinti-pack 200 (2T 5 — # fig
PFroxtgs Lz, SDOTHBREZERAMLEL, B
72 U < Pho-Gamma HP (Z{§ = & v ¥ — H 54 fi#
RE= U 2 —# 235 L, wildfk (AP), i 30°,
45° 35 X 0v 60° RHrfg (LAO), ®ic A={llifif4 (L-
LAT) #ik % L4Rtg Liz. 2ol aldbzy 1557
717 > 1 /200~300 OB tG & 1778 - 72 O TRIR
HiE, JFONLNCK Tz LN TER.
7B GIE 2 He o X S& O T o %L <
MOME VIR TE 20, 77 bazEHLE
HREEBR OB T, Mg hicon T BE R
WL T 5. INx TOF2 68O & % AR
FHRE I FER S O X WEEORIREBLHTH S
LEZORE. L LEVT 2 X — 2B LG
B s LIKT T 20T, REKRNEZEL &
5. TR~ DRI M A 2 S S & D 7o i

~ TOTAL INJECTED DOSE

3, TELRTROVBHEITOS A=Y/ pEE
L. > Tx %X —385i 80+25°% KeV &
v = 7oL ¥ — & URERFR oM & TR & L
1

6 OWTIEA AR 7L e LT A — %
2 X o TEBY AR 21T, EBARZ O
Rk D HEIC L > TiT e - 7. B AT 100~
300W/sec % 15 4p[ElfT7e vy, A% 150/min % H
BLl. ZolMBREOLENE =4 — 21T
Sfc. —HORRE, HEBREZEDICHREE R
¥ v —TigdkL, Tl 250 257,
VTR (g L 7o 5 E %O 0 7 — # fifria,
Ishii, MacIntyre %5 (ftvy, O MHE&E
(MBF) ogiREt 2Rl %z. +nbs 0Tl o
BGEEOEEN 1A 757 1 2 2 Y K [alfEfk &
[Rl% < HiiE, Sapirstein o Indicator fractiona-
tion principle® |z X - T

Um(t)/(Us(rt) x Um(1)) = MBF|CO (1)
L, Um) 085 T HEEGE, Us(t) (205 & B
<4k Tl #2HuE, MBF Lffiiitit, CO .0
HETH 5. (DREWOsEHT T P ERERA
K, Rb [FFRIC T 0 1T AU B G- 400 5 12 2 B ik

Myocardial Region

MYOCARDIAL UPTAKE

MBF / CO

e et mcccrsmenr e esenm

Fig. 1 Calculation of myocardial blood flow as a fraction of cardiac output (MBF/CO).
Total injected dosis (A) is estimated by the initial transit of the tracer bolus on
entire region (black line). Myocardial uptake (B) is estimated by the activities de-
posited in myocardial region at later recording (dotted line).
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BWNICBIT T2 0T agfba ) a4 5.
A 7 BN O Geometry THBLE 5 (1) A+
o UM X, i ROl #3#E L THEIZD v
v+ (B) T, SRRCEEIS S 1 1 E T Hds
TEERZMEE O S HBF BT B H v v b (A) TE
HIFTRE T db % A2 5 (Fig. 1),

MFB/CO=B|A Q)
LT OWEOOHERZER T2 2 LT
X%, B Q)X B HBHAE - NoEss TR
Shiz Tl OFEME L b Ic gt O TOMH ROI
LRICILEE D ROL % 0MF 25 £ v LRI
HELT, ZOHSOEEESNy 7 7T FEL
TEFNL D EH V.

II. # R

Fig. 2 ICIEH DL v > F 7 7 & GEF 1) &
AT D TEO LY Z OB 7 BiigF I 3R
DizEsh, FEUTH - BEmmEeE o e
HolekEs OVEME & AR L BB TORER D, —
M\ AL B BE o o i R i u£¢h&05uam
BEDZHRD s LT TH 2060 DR LELHT
ELTHEIH S h, EOEE2EtR0Es 5 K6

13% 65 (1976

ARFE, FEIEF % 3 e DRI 2 i TG0 /D
BGEERRIRE L TrEh S, BELMICE > TE
b B I EBEAH ORI R T B R e R
WEEHRICHET 2 Lo EX LS. LFRE
OIFET MBI Y 2 —v 3 L OF L —
AW, REhE LRI o TR RS
[ & OO G OREHIWT LB L FZ STk,

OB O BRER OO A A=Y v T
Z@lEiL Table 1 (oA A7z, itk
@&&&@%&ﬂtnmmohHWku%kﬁ
2B 7208, Z OPTETLOER THEE S h 53
frl B —3 Lz, 7272 LOE kg X OvF BEm

D—ICAR—=FE R A bR, DFv > F7 74
kﬂﬁ&%mamot3w(%m59l®¢2ﬂ
TAROER L ST-T o2 L2737 L7l Toh
o 1 Flix BEROE Db BITH S . \_11
5 OEFNTRRIERICO Y v T 7 T AT T &
ATRFEF R T E e bahum .

Fig. 313, 2 4RO % 2 85k L A5 {F
REPECMIE 2 3F 2 DHERI 2 O > v F 7 7 AW
LERTH DA, WEOFTRTFEL . i
b HRETEED S HREIZ T T ORI A 5 2

Fig. 2 Normal myocardial scintigram,
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Fig. 3 Myocardial scintigram of patient with anteroseptal myocardial infarction. A defect
indicated by arrow.

ThHD. LRHICERFENFTRLIEETHY, ©
WREAREE FEFT R LA EBIRO O F A% & A%
MIROREHBELREHTH - 12
HERBLMHRED 3 Flic>vwTix, 3L b i
UCG LO=EHRRORELED Sy, O
> F 7T s R 26 GEF L 17D (R oK 5
JEAE Bz, Fig 6 1IC5EF 1| oMy v F 27
I W ET 0, LAO e W T LEPRE Lo
B2 5 & 60T ) EKALLFIE CH D 2 LA
R T & 7o, B AICKRFNTOEK EREE 2D
L KRS ERE 2o v, L bibE
WIEZEE 2lmmHg Th -7z, = ORI > ~
F7 7 AFLEEOBEICLERTHS. Fig. s
FAEF] 10 7 7 v —PUBEE OH T b 5 43, IEFLT
I S I WADSEEENITFALERE & W%
it s, AEICBIT 2 AEEKROFENHRT
/-

Fig. 4 (3 95 o MO L TARE L 2GER 4 D0

ey F7 7 aROCLERTHS. LIHEEDRE
FERO LN L, XHEHE, UCG Lijikz
WD Z LB I - MEOHE (CCM) 2 bh
Te ARIEDSE W e O IR B RE S 1 & DT
BHELATOIRG. DY Y F 75 A FLRIIIC
o2 KB 2RO LEX EORFE I L A0
PEEDTIEICHIET 2 LD EEX RS, Af
By v F 7T LR BEICERTh - 12 Th
5.

MBF/CO flo % 7 #0413 4.0+£0.5 (%),
JiE MO R 12 ] 0315 1% 4.040.8 (%), B KR
CME 3 Il O 5.5+41.2 (%) TH Y, deiftk
DEBTOVEFT LTV SN HEE 2R D 1 0
(0.3>P>0.2). JERELLAE TR EA LTS
BEE TV (0.1>P>0.05). 7 B HEARLOFE
LMt CEB ORI FEAZEEZRD D (0.05
>P=>0.02) (Fig. 8)

HEEN AR IC X 2EBTRIER 3Flic>nTid4e
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Fig. 4 Myocardial scintigram of patient with inferior wall infarction. A defect indicated
by arrow.

Fig. 5 Myocardial scintigram of patient with tetralogy of Fallot. As indicated by arrow, right

ventricular free wall is clearly visualized.

flic ATtk MBF/CO LLJ 238w, 22 %+ v
BICE 22N MG THS ML, HEENICER
L FREOBA~ODHBEEML, O EELE
R B M R ~ O /3 A IS He A~ TR i L T
Bz LB LNTHS (Fig. 7). F bt #EEH
4.040.2% 70 EENHE 4.7+0.4% LML Tw
5. DR SRS L bR OB

MLBHOTEIVELWENLGS S L EX B R
3. 3floEtEERICSWTIE, 2 #lickEd
Loz 8o s, piFEEVwFh i AWOE
Kiz>WT ST DK T 238w, HEICERD
Htm. b LIESRT 4.341.0% 2o EEE 4.4
+0.5% THOVEHEL L TEH 2R DV, &
BED 2oV TE, AEEO DL H 7 880
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Fig. 6 Myocardial scintigram of patient with IHSS. As indicated by arrow, asymmetric
hypertrophy (ASH) of septum is evident.

T

s i

¥ b
‘!,% -2
,v, d W
R <
A
MNo. 1 0IF AT
T AP o "q i AP

Fig. 7 Whole body distribution of 201-TI before
(left) and after (right) exercise.

ERBH I, FEICBIT D KPR MBI

757> - 1= (Fig. 8).

135 9 o MO ARSI &4 LI X AT
Kerly B line S5 offfi 9 - i OB 5 & 775 L 7 5
221235V T 2O'TI o fffi~ DI A R 2 D 72 D
T MBF/CO H{oxtH L Lish o, Ok
R BRI A = — 2 OHRT b bl
HFHEORIEZRBRT 2 b0 &L N, E-TH
Bk EOTHEIC LA THD LEZ LN D,

MBF/CO
°lo
°
[ ]
[ ]
5 [ ]
VRt
9’5 .
e
L

NORMAL CHD HCM
Fig. 8 MBF/CO in various disease (mean-SD).
Open circle indicates value after exercise load-
ing.

. # =

KAl 23 i i e 1%, O i oo KA i 4>
Al > TS (SR S % F92i: Sapirstein
12X - THED &4, Indicator fractionation prin-
ciple & U CHg#R M/ Aidilie i 1L < IS &h T
W59, JEFIC 1 MAA, microsphere 45 i 3E
BLF- 23 ML 53 A7 2 56 - CARM ML R (o A &
MIRERMFEI A A =Y v 7 RA[fRICT B2 L &
FCTHa". = 0BG BHE—R ot
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12X - TR E b, 2 oEEERE 100
%THDH., L, »YICBEFOBAERT
B Ed, BRERNEL, Lrbzaneg &
BWTRl—ThHIE, RO VN ZLIZE>TK
P e S S lEA IR ATIEIR S, £ OBEE
BRIC X % BT D as AN T OBITH L b T
AL DT, 2O RMOAIRILEE
&%%wmammmmﬁﬁm&um¢-*ﬁun
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RLEL{H40~50% TH D LI TNDD,

L b RRZERIT & B 0 Ml A5 IR < o Sl R
ZEAERVO TIRBYAFFTERLICL > TH
MaxETIHELD D
ﬂ@m¢ﬁk%ﬁuK&Nﬁ“ oL,
Z ORI ORERIE K 2 Libo>TwnaY
ZOMY TE TIOFIERI K LV REVZ LI
BV MFENAA A —Y v /AL LT & D)
ThDEEZLNDH, THEMESCR L
T4 Ay Na—K R FIc K LRSI E) 2
¥h, TOBFMENAK LY KEvEahbfE?
KHELTW2 b0 LEZ LD, 6T NHy
H Na—KATP 7 — €~ RMERR <, AH b
DA A=Y v 7 AL LTIERR Sh Tw
51,

wWFhicE X, Zh b—@#OWE I — [ O AH
M HSEBIC B LT AR M Sk 2 = — 2 ICHEiKk
L, ZhFESLICMENIC Na—K K724 L
TLHVZENDDT, TOPWHMAR—ZANEDLD
TRELAY, > TMEN~OFILET E LY
THRWD, fE - TEORMEIUT & & MK
WTHdEEXLTIV. ZOBMARIEL
I3 % & MRALCRIR 2 4 UMK T 45 2
ERTREN DA, FRMFERIIIC ORI
BIETFT 52 EMEEHERTRY, AEICksm
HRIDBVEME NS L DIEHE D 5. Ll
G, Tz OREAEIRRIE TR, Ko
BELAEVWY v v MEBEMNZEDZ LD THS LT
ZERM LY, TOBERCHD &, KEIZXY
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M &5 M R RS e D 1ATES D A A
Wik, Vb3 Nutrient Blood Flow T % = &
kD, O CRMAER % Bz CUME L
MRS LIXBIL TV 2 A0S0 5 2%, AFEAR IS
FHOWEICHRTHREOREDOTROL NSV
TR IEZEL V.

TI OIS AT O IRRE 13 #eh i % Ic B0 Tt
BERFONAOKRELIZE—-HLTVD L2
fled LA TVLD A, oL L LicikNTo
PRI A DRI TR I L - iF~
OB OHINHFED Hi, I ORATIE S
TN KL AL HoTnd LD LEEZ LR
%209 Gt o COM Rl 2 B if & 3 2856
FEEE#%TESETROER ORI OWTITH
NRETHD. FaTITEFREHE 3 HUNOLHE
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5~6 [ (L% Turnover 233 v, HEHER 509
FEELTY, 131F 95% L kim0 mRic
HREATVWD LEEZLRADDT, L ROl @
EMERZEEOHERR A L TEI 2RV EE
Zbhd

84Rb & Coincidence Counting | L - T;}'{&b;";
Knobel % O pffic X % L IE & o O f if 7 &
269461 mi/min TH v, OAHEREE 5.2+ 1.6%
ThY, [FIKFICHEIT L7 Fick it b o
TEL—HLILm ™. kol HEIC X 5 My-
min 2 O TIRIER T 6.3941.64%, il
T 5.79+ 1.64% TRRMWA Th 5 0VHFEEIR
BHOTWRW, L L7ads ol Bh A ic X
Tmmnﬁwaném%ﬁﬁ®WMﬁﬁmﬁbk
BETIRD LT, LAY OHHMIGE
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5L 0TH YV MORELEICL 2RO RM, T
b b EBIRIELAE 23 W TR ARSI T 20
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+ B RERP REERMICER T2 b 0 Th 5.

Mymin EDERX LD TR L VLR HH O
ik ->TWwW5b., Z D44 ¥Rb-Coincidence #:
3270 22 VOZLEERE OFEME DO+~ T 23
ELTHEY, FHERSOEE RS 2 L3N
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HThHY, HHOMEIFENITERT 2 @AM L
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2) LEFTEEEZET 124 o Bl OERE o
TREBD O b 1 Bl RIEEH 28 1223, LEMET
RLizE—% L. L L—Hof < OERE
RE—ELhkdro7.
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A newly introduced radionuclide for myocardial
imaging, 2°.-T1, was experienced in this study.
Twenty-two subjects consisting of 7 normals, 12
with ischemic heart disease and 3 with hypertro-
phic cardiomyopathy (HCM) were selected. On
intravenous administration of 201-T1 (1.5-2.0 mCi),
initial transit of the tracer through the heart as
well as subsequent uptake by the myocardium were
recorded by a scintillation camera. The later pro-
cess provided a distribution of the myocardial
blood flow (MBF). A normal myocardial scinti-
graphy revealed the left-sidled myocardial mass
predominantly, whereas the right side or the septum
predominated in the case of T/F or THSS. An
ischemic or infarcted area of the myocardium in

IHD was compatible with electrocardiographic
findings, and revealed defects even in equivocal
case on ECG.

Since fraction of radioactivity taken up by the
myocardium (U) to total injected dosis (I) is
assumed to be proportional with a fractional
MBF of CO, MBF/CO is calculated by ratio of
the radioactivity selected from myocardial region
on the later recording to that from entire region on
the initial transit of the tracer bolus. The average
of MBF/CO of normals was 4.4+0.5%, IHD
4.04+0.8% and HCM 5.54+1.2%. On exercise
loading, a significant increase of this value was
observed in normals, whereas no change was ob-
served in THD.
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